T he U.S. Preventive Services Task Force (USPSTF) makes recommendations about the effectiveness of specific preventive care services for patients without related signs or symptoms. It bases its recommendations on the evidence of both the benefits and harms of the service and an assessment of the balance. The USPSTF does not consider the costs of providing a service in this assessment.
The USPSTF recognizes that clinical decisions involve more considerations than evidence alone. Clinicians should understand the evidence but individualize decision making to the specific patient or situation. Similarly, the USPSTF notes that policy and coverage decisions involve considerations in addition to the evidence of clinical benefits and harms.
SUMMARY OF RECOMMENDATION AND EVIDENCE
The USPSTF recommends screening for hepatitis C virus (HCV) infection in persons at high risk for infection. The USPSTF also recommends offering 1-time screening for HCV infection to adults born between 1945 and 1965. (B recommendation) .
See the Clinical Considerations for more information on risk factors for HCV infection.
See the Figure for a summary of the recommendation and suggestions for clinical practice.
Appendix Table 1 describes the USPSTF grades, and Appendix Table 2 describes the USPSTF classification of levels of certainty about net benefit (both tables are available at www.annals.org).
RATIONALE Importance
Hepatitis C virus is the most common chronic bloodborne pathogen in the United States and a leading cause of complications from chronic liver disease. The prevalence of the anti-HCV antibody in the United States is approximately 1.6% in noninstitutionalized persons. According to data from 1999 to 2008, about three fourths of patients in the United States living with HCV infection were born between 1945 and 1965, with a peak prevalence of 4.3% in persons aged 40 to 49 years from 1999 to 2002 (1, 2) . The most important risk factor for HCV infection is past or current injection drug use, with most studies reporting a prevalence of 50% or more. The incidence of HCV infection was more than 200 000 cases per year in the 1980s but decreased to 25 000 cases per year by 2001. According to the Centers for Disease Control and Prevention (CDC), there were an estimated 16 000 new cases of HCV infection in 2009 and an estimated 15 000 deaths in 2007. Hepatitis C-related end-stage liver disease is the most common indication for liver transplants among U.S. adults, accounting for more than 30% of cases. Studies suggest that about one half of the recently observed 3-fold increase in incidence of hepatocellular carcinoma is related to acquisition of HCV infection 2 to 4 decades earlier (1) .
Detection
The USPSTF found adequate evidence that anti-HCV antibody testing followed by confirmatory polymerase chain reaction testing accurately detects chronic HCV infection.
In screening strategies targeting persons with risk factors for HCV infection (such as past or present injection drug use, sex with an injection drug user, or blood transfusion before 1992), anti-HCV antibody testing is associated with high sensitivity (Ͼ90%) and small numbers needed to screen to identify 1 case of HCV infection (Ͻ20 persons) (1) . Anti-HCV antibody testing remains highly accurate in low-prevalence populations, although the numbers needed to screen to detect 1 case of HCV infection are higher.
The USPSTF also found adequate evidence that various noninvasive tests have good to very good diagnostic accuracy in diagnosing fibrosis or cirrhosis (3).
Benefits of Detection and Early Intervention
The USPSTF found no direct evidence on the benefit of screening for HCV infection in asymptomatic adults in reducing morbidity and mortality. However, the USPSTF found adequate evidence that antiviral regimens result in sustained virologic response (SVR) and improved clinical outcomes.
The USPSTF found inadequate evidence that counseling or immunization of patients with HCV infection against other infections improves health outcomes, reduces transmission of HCV, or changes high-risk behaviors. The USPSTF found inadequate evidence that knowledge of positive status for HCV infection reduces high-risk behaviors. The USPSTF also found inadequate evidence that labor management and breastfeeding strategies in HCVpositive women are effective at reducing risk for motherto-child transmission. 
Risk Assessment
The most important risk factor for HCV infection is past or current injection drug use. Additional risk factors include receiving a blood transfusion before 1992, long-term hemodialysis, being born to an HCV-infected mother, incarceration, intranasal drug use, getting an unregulated tattoo, and other percutaneous exposures.
Adults born between 1945 and 1965 are more likely to be diagnosed with HCV infection, either because they received a blood transfusion before the introduction of screening in 1992 or because they have a history of other risk factors for exposure decades earlier.
Anti-HCV antibody testing followed by confirmatory polymerase chain reaction testing accurately identifies patients with chronic HCV infection. Various noninvasive tests with good diagnostic accuracy are possible alternatives to liver biopsy for diagnosing fibrosis or cirrhosis.
Persons with continued risk for HCV infection (such as injection drug users) should be screened periodically. Evidence on how often screening should occur in these persons is lacking. Adults born between 1945 and 1965 and persons who are at risk because of potential exposure before universal blood screening need only be screened once.
Antiviral treatment prevents long-term health complications of HCV infection (such as cirrhosis, liver failure, and hepatocellular carcinoma).
Given the accuracy of the screening test and the availability of effective interventions for HCV infection, the USPSTF concludes that screening is of moderate benefit for populations at high risk for infection. The USPSTF concludes that 1-time screening in all adults in the United States born between 1945 and 1965 is also of moderate benefit.
Harms of Detection and Early Intervention
The USPSTF found limited evidence on the harms of screening for HCV. Potential harms of screening include anxiety, patient labeling, and feelings of stigmatization.
The USPSTF found adequate evidence on the harms associated with the diagnostic evaluation used to guide treatment decisions (liver biopsy). These harms include bleeding, infection, and severe pain in approximately 1% of persons who had a liver biopsy and death in less than 0.2%. However, the use of liver biopsy to guide treatment decisions is declining, and noninvasive tests have sufficient accuracy to diagnose fibrosis and cirrhosis. Thus, the absolute risk to persons who currently receive a diagnosis of HCV infection and subsequent treatment is probably declining.
The USPSTF found adequate evidence that antiviral therapy regimens are associated with a high rate of harms, such as fatigue, headache, flu-like symptoms, hematologic events, and rash. However, antiviral therapy is given for a defined duration, serious adverse events are uncommon, and adverse events are self-limited and typically resolve after treatment is discontinued. The USPSTF found adequate evidence that these harms of treatment are small.
USPSTF Assessment
The USPSTF concludes with moderate certainty that screening for HCV infection in adults at increased risk for infection and 1-time screening in adults in the 1945-1965 birth cohort has moderate net benefit.
CLINICAL CONSIDERATIONS Patient Population Under Consideration
This recommendation applies to all asymptomatic adults without known liver disease or functional abnormalities.
Assessment of Risk
The most important risk factor for HCV infection is past or current injection drug use. Another established risk factor for HCV infection is receipt of a blood transfusion before 1992. Because of the implementation of screening programs for donated blood, blood transfusions are no longer an important source of HCV infection. In contrast, 60% of new HCV infections occur in persons who report injection drug use within the past 6 months (1).
Additional risk factors include long-term hemodialysis, being born to an HCV-infected mother, incarceration, intranasal drug use, getting an unregulated tattoo, and other percutaneous exposures (such as in health care workers or from having surgery before the implementation of universal precautions). Evidence on tattoos and other percutaneous exposures as risk factors for HCV infection is limited. The relative importance of these additional risk factors may differ on the basis of geographic location and other factors (1) .
Large population-based studies report an independent association between high-risk sexual behaviors (multiple sex partners, unprotected sex, or sex with an HCV-infected person or injection drug user) and HCV infection. However, HCV seems to be inefficiently transmitted through sexual contact, and observed associations may have been confounded by other high-risk behaviors.
In 1998, the highest prevalence rates of the anti-HCV antibody occurred in persons with significant direct percutaneous exposures, such as injection drug users and persons with hemophilia (60% to 90%); persons with less significant percutaneous exposures involving smaller amounts of blood, such as patients receiving hemodialysis (10% to 30%), had more moderate prevalence rates. Persons engaging in high-risk sexual behaviors (1% to 10%); recipients of blood transfusions (6%); and persons with infrequent percutaneous exposures, such as health care workers (1% to 2%), had the lowest prevalence rates (4, 5) .
Among patients with abnormal results on liver function tests (measurement of aspartate aminotransferase, alanine aminotransferase, or bilirubin) who were tested for reasons other than HCV screening, finding the cause of the abnormality often includes testing for HCV infection and is considered case finding rather than screening; therefore, it is outside the scope of this recommendation.
In 2010, the overall incidence rate of acute HCV infection was 0.3 cases per 100 000 persons and varied by race or ethnicity. The incidence rate for acute hepatitis C was lowest among persons of Asian or Pacific Islander descent and highest among American Indians and Alaskan natives. Blacks had the highest mortality rates from HCV, at 6.5 to 7.8 deaths per 100 000 persons, according to data from 2004 to 2008 (6).
Birth-Cohort Screening
Persons born between 1945 and 1965 are more likely to be diagnosed with HCV infection, possibly because they received blood transfusions before the introduction of screening in 1992 or have a history of other risk factors for exposure decades earlier (2) . Many persons with chronic HCV infection are unaware of their condition. A riskbased approach may miss detection of a substantial proportion of HCV-infected persons in the birth cohort because of a lack of patient disclosure or knowledge about prior risk status. As a result, 1-time screening for HCV infection in the birth cohort may identify infected patients at earlier stages of disease who could benefit from treatment before developing complications from liver damage.
The USPSTF concluded that the benefit of screening for HCV infection in persons in the birth cohort is probThis online-first article will have minor typographical differences from the final, printed version.
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Screening for Hepatitis C Virus Infection in Adults www.annals.org Annals of Internal Medicine 3 ably similar to that in persons at higher risk for infection. Birth-cohort screening is probably less efficient than riskbased screening, meaning more persons will need to be screened to identify 1 patient with HCV infection. Nevertheless, the overall number of Americans who will probably benefit from birth-cohort screening is greater than the number who will benefit from risk-based screening. The USPSTF recognizes that increased screening and the resulting increased diagnoses and treatment could result in increased overall harms because not all treated persons will benefit from treatment, including those who will never develop signs or symptoms of disease (overdiagnosis). The USPSTF weighed this potential harm against the potential harm of undertreatment attributable to underdiagnosis. It is hoped that future research will reduce overtreatment by clarifying which persons are most likely to benefit from early diagnosis and treatment. However, given that persons in the birth cohort have been living with HCV infection for 20 or more years, the potential benefit of screening and early treatment will probably be at its highest now and in the near future before becoming smaller. After weighing the competing harms of overtreatment and underdiagnosis, the USPSTF recommends 1-time screening for this cohort.
Screening Tests
Anti-HCV antibody testing followed by polymerase chain reaction testing for viremia is accurate for identifying patients with chronic HCV infection. Various noninvasive tests with good diagnostic accuracy are possible alternatives to liver biopsy for diagnosing fibrosis or cirrhosis.
Screening Intervals
Persons in the birth cohort and those who are at risk because of potential exposure before universal blood screening and are not otherwise at increased risk need only be screened once. Persons with continued risk for HCV infection (injection drug users) should be screened periodically. The USPSTF found no evidence about how often screening should occur in persons who continue to be at risk for new HCV infection.
Screening Implementation
The USPSTF believes that screening should be voluntary and undertaken only with the patient's knowledge and understanding that HCV testing is planned. Patients should be informed orally or in writing that HCV testing will be performed unless they decline (opt-out screening). The USPSTF further believes that before HCV screening, patients should receive an explanation of HCV infection, how it can (and cannot) be acquired, the meaning of positive and negative test results, and the benefits and harms of treatment. Patients should also be offered the opportunity to ask questions and to decline testing.
Treatment
The purpose of antiviral treatment regimens is to prevent long-term health complications of chronic HCV infection (such as cirrhosis, liver failure, and hepatocellular carcinoma).
The combination of pegylated interferon (␣2a or ␣2b) and ribavirin is the standard treatment for HCV infection. In 2011, the U.S. Food and Drug Administration approved the protease inhibitors boceprevir and telaprevir for the treatment of HCV genotype 1 infection (the predominant genotype in the United States). Trials have found increased SVR rates in patients with HCV genotype 1 infection who received triple therapy consisting of pegylated interferon, ribavirin, and boceprevir or telaprevir compared with dual therapy consisting of pegylated interferon and ribavirin. Evidence is lacking on the comparative effects of current antiviral treatments on long-term clinical outcomes. Regimens with protease inhibitors are usually of shorter duration than dual therapy (24 or 28 weeks vs. 48 weeks). Triple therapy with protease inhibitors is associated with an increased risk for hematologic events (such as anemia; neutropenia; and thrombocytopenia, particularly with boceprevir) and rash (telaprevir) compared with dual therapy. These adverse events are self-limited and typically resolve after the discontinuation of treatment (7).
OTHER CONSIDERATIONS Research Needs and Gaps
As treatment of HCV continues to evolve, more research is needed to understand which persons benefit the most from treatment and when treatment should begin in asymptomatic persons. Research is needed on the outcomes of treatment in screen-detected patients and on treatment decisions guided by "noninvasive" assessment of cirrhosis and fibrosis because these patients may differ from those enrolled in treatment trials or described in prospective cohort studies. In addition, research should focus on the long-term harms associated with antiviral regimens. Other areas of needed research include frequency of testing in high-risk populations; demonstrating individual or public health benefits from counseling, immunizations, and behavioral changes after an HCV diagnosis in asymptomatic patients; the effect of antiviral treatments on quality of life; and the comparative effectiveness of antiviral treatments in patients with various medical and psychological comorbid conditions.
DISCUSSION

Burden of Disease
Hepatitis C is the most common chronic bloodborne pathogen in the United States. The prevalence of the anti-HCV antibody in the United States is approximately 1.6% (1) .
An estimated 78% of persons who test positive for the anti-HCV antibody have detectable levels of HCV in the blood (viremia), reflecting chronic infection. Persons who have HCV and undetectable viremia are considered This online-first article will have minor typographical differences from the final, printed version.
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The prevalence of chronic HCV infection peaked in 2001 at 3.6 million persons. According to data from 1999 to 2008, three fourths of patients in the United States living with HCV infection were born between 1945 and 1965, with a peak prevalence of 4.3% in persons aged 40 to 49 years. The incidence of HCV infection was more than 200 000 cases per year during the 1980s but decreased to 25 000 cases per year by 2001. In 2009, the CDC estimated that there were 16 000 new cases of HCV infection (1, 2) .
Hepatitis C virus infection is the leading cause of complications from chronic liver disease, and HCV-related end-stage liver disease is the most common indication for liver transplants among U.S. adults. It is estimated that the total number of patients with cirrhosis will peak at 1 million in 2020; however, rates of hepatic decompensation and liver cancer are expected to increase for another 10 to 13 years because of the lengthy lag time between infection and development of cirrhosis and other complications. An estimated 15 000 deaths from HCV infection occurred in 2007 (1).
Scope of Review
The Agency for Healthcare Research and Quality commissioned 2 systematic reviews (1, 7) to update the 2004 USPSTF recommendation on screening for and treatment of HCV infection in asymptomatic adults (8) . These reviews focused on evidence gaps identified in the previous USPSTF recommendation and new studies published since 2004. They also examined the evidence on screening for HCV in pregnant women.
Accuracy of Screening Tests
The USPSTF previously found that screening with later-generation enzyme immunoassay and confirmatory recombinant immunoblot assay accurately detects the anti-HCV antibody (8) . In the current review, the USPSTF considered the evidence on the diagnostic accuracy of various noninvasive confirmatory tests to diagnose cirrhosis or advanced fibrosis in patients with HCV infection (1). The USPSTF found more than 100 studies (including 8 of good quality) that compared various noninvasive laboratory-based diagnostic tests with liver biopsy as the reference standard. Sensitivity and specificity varied depending on the cutoff used to define a positive test result. Several of the blood indices were associated with an area under the receiver-operating characteristic curve of 0.75 to 0.86 for fibrosis and 0.80 to 0.91 for cirrhosis (considered good to very good values for diagnostic accuracy) (1) .
One study evaluated clinical outcomes associated with different strategies to evaluate patients with HCV infection for treatment. A retrospective cohort study of 156 HCVpositive patients who received interferon and ribavirin therapy found no difference in SVR rates between patients who did not have biopsy before treatment compared with matched patients who did have biopsy (41% vs. 44%; P ϭ 0.87). About three quarters of the patients who did not have biopsy declined the procedure, and about one quarter had contraindications. The study was not designed or powered to evaluate longer-term clinical outcomes and did not report harms associated with biopsy (1, 9) .
Clinical practice is moving toward less routine use of biopsy before antiviral treatment. No studies reported current estimates of the proportion of patients who have biopsy before treatment. Although such practice patterns will undoubtedly reduce harms associated with liver biopsy, how this will affect the number of patients considered eligible for treatment and the long-term clinical effectiveness and harms of treatment of these persons is not yet clear.
Effectiveness of Early Detection and Treatment
There is no direct evidence of the benefit of screening for HCV infection in asymptomatic adults in reducing morbidity or mortality. No randomized trials have compared clinical outcomes between persons screened and those not screened for HCV infection.
Various screening strategies have been proposed; however, no randomized trials or observational studies have compared clinical outcomes of different approaches to screening for HCV. Five studies compared screening approaches to determine the relative yield of the different strategies. Targeted screening strategies in high-risk persons were associated with high sensitivity (Ͼ90%) and small numbers needed to screen to identify 1 case of HCV infection (Ͻ20 persons). The studies used various criteria for targeted screening, but all included current or past injection drug use, sex with an injection drug user, and receipt of blood transfusion before 1992. Narrow screening strategies (such as those targeting only injection drug use) had low numbers needed to screen but missed up to two thirds of infected patients. None of the studies used the birthcohort screening approach. The studies were retrospective and had methodological issues that limit the overall ability to compare screening strategies (1) .
The USPSTF examined the evidence on benefits from counseling, immunizations, and behavioral changes after a diagnosis of HCV infection. No studies evaluated effects of counseling or immunizations on health outcomes or transmission risk. One randomized trial found that a selfmanagement program in patients with HCV infection was associated with small increases in vitality scores on the 36-Item Short Form Health Survey compared with the use of educational materials after 6 weeks, but there were no effects on other quality-of-life measures (10) .
Three retrospective studies showed reduced alcohol use after a diagnosis of HCV infection, but 2 prospective studies found no association between sustainable behavior change (alcohol or injection drug use) and knowledge of diagnosis. Two cross-sectional studies had conflicting results (1).
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Evidence is limited on effective counseling methods to decrease high-risk behaviors. Two randomized trials reported mixed results on the effects of behavioral-based counseling interventions compared with simple educational interventions. A before-after study of HCV-infected patients who were heavy drinkers found that a counseling intervention was associated with a greater than 50% reduction in alcohol use (1) .
Sustained virologic response is the intermediate outcome used to measure treatment efficacy in clinical trials and is the basis for U.S. Food and Drug Administration drug approval. It is defined as a decrease in HCV RNA to undetectable levels 24 weeks after antiviral treatment and is associated with a sustained loss of detectable viremia.
Sustained virologic response rate is the principal outcome used to assess the benefit of antiviral regimens because of a lack of direct evidence on long-term clinical outcomes. Two trials of boceprevir and 3 trials of telaprevir with pegylated interferon (␣2a or ␣2b) and ribavirin found that these regimens were more effective in increasing SVR rates than dual therapy with pegylated interferon (␣2a or ␣2b) and ribavirin. Sustained virologic response rates ranged from 60% to 92% (genotype 1) with triple therapy regimens compared with 42% to 52% (genotype 1) with dual therapy (7) .
The link between SVR and clinical outcomes has been evaluated in many studies. The largest was a cohort study of 16 864 patients from the U.S. Department of Veterans Affairs that adjusted for several confounders (demographic factors, comorbid conditions, laboratory characteristics, and treatment characteristics). This fair-quality study showed a decrease in the risk for all-cause mortality compared with no SVR across patient groups stratified by genotype. Hazard ratios (HRs) were 0.71 (95% CI, 0.60 to 0.86), 0.62 (CI, 0.44 to 0.87), and 0.51 (CI, 0.35 to 0.75) for genotypes 1, 2, and 3, respectively (11) . Another recently published cohort study of 530 patients from 5 hospitals in Europe and Canada that adjusted for confounding also found a positive association between SVR and reduced risk for all-cause mortality (HR, 0.26 [CI, 0.14 to 0.49]). The study also found reduced risk for liver-related mortality or transplants (HR, 0.06 [CI, 0.02 to 0.19]), with a median follow-up of 8.4 years. All patients had advanced fibrosis or cirrhosis (12). Eighteen other primarily smaller cohort studies (n ϭ 102 to 2698) found that SVR was associated with decreased risk for all-cause mortality and hepatic complications related to chronic HCV infection, including studies of populations with baseline cirrhosis. The smaller cohort studies had methodological limitations. For example, only 5 studies evaluated important confounders (age, sex, genotype, viral load, and fibrosis); 4 studies reported patients who were excluded or lost to follow-up. In addition, 10 of the 18 studies were conducted in Asia, where the incidence of hepatocellular carcinoma in patients with chronic HCV infection is higher than in the United States, possibly limiting applicability. Hazard ratios in the 18 cohort studies also indicated an association between achievement of SVR and improvement in clinical outcomes, but these studies reported stronger estimates than the U.S. Department of Veterans Affairs cohort study (7) . A recently published meta-analysis of pooled observational studies (13) , most of which were included in the USPSTF review, examined the association between SVR and hepatocellular carcinoma. Overall, the review's conclusions on the association between SVR and decreased risk for hepatocellular carcinoma were consistent with the USPSTF review. The pooled adjusted HR estimates for hepatocellular carcinoma were 0.24 (CI, 0.18 to 0.31) in the general HCV population and 0.23 (CI, 0.16 to 0.35) in patients with advanced fibrosis or cirrhosis.
A recent meta-analysis of 8 randomized, controlled trials comparing antiviral therapy (interferon or pegylated interferon, alone or with ribavirin) versus placebo or no intervention showed a reduction in hepatocellular carcinoma (risk ratio, 0.53 [CI, 0.34 to 0.81]), with a more pronounced effect in virologic responders than in nonresponders. Although the trials examined older regimens, the USPSTF concluded that the benefits from newer, more effective antiviral regimens may be greater (14) .
Antiviral therapy is contraindicated in pregnancy because of its potential teratogenic effects. Although evidence is limited, no labor management intervention has been clearly shown to decrease risk for mother-to-child transmission of HCV infection. Breastfeeding does not seem to be associated with increased risk for mother-to-child transmission (1) .
The USPSTF also reviewed a modeling study that informed the CDC's 2012 recommendation on screening for HCV and reported large estimated reductions in HCVrelated mortality with a birth-cohort approach versus riskbased screening (15). These estimates assumed a lifetime rate of progression to cirrhosis in untreated patients with HCV infection of 54% and a mortality rate from HCV infection of 22%. However, longitudinal studies with up to 20 years of follow-up report cirrhosis in 10% to 20% of HCV-infected patients, and the longest study reported HCV-related mortality in 5.9% of patients after 45 years. In addition, estimates of clinical benefit in the modeling study assumed that risk for cirrhosis and other complications of HCV infection in patients achieving SVR after antiviral therapy reverted to that of uninfected persons (5) . These assumptions relate to important uncertainties about the natural history of HCV infection. If progression to cirrhosis or mortality was lower than assumed, the benefit from screening and treatment would also be lower. A recent modeling study by Liu and colleagues (16) evaluated risk factor-guided and birth-cohort screening strategies. Model assumptions seemed conservative and consistent with available data on the natural history of HCV and effectiveness of antiviral treatment. The study concluded that birth-cohort screening provides nearly twice the benefit of risk-based screening.
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Harms of Screening and Treatment
Potential harms associated with screening for HCV infection include anxiety, labeling, and effect on relationships, but evidence on these harms is limited. Five studies of patients diagnosed with HCV infection suggest potential negative psychological and social effects, but the sample sizes were small and the studies had methodological flaws, such as lack of an unscreened comparison group (1) .
In addition to the potential harms of screening, there are harms related to the diagnostic evaluation of patients who test positive for the anti-HCV antibody. In a study of 2740 patients with chronic HCV infection and an Ishak fibrosis score of 3 or higher (no uncompensated cirrhosis) who had liver biopsy, serious adverse events occurred in 1.1% of patients, including 0.6% who had serious bleeding and 0.3% who had severe pain (1) . No deaths were reported. In 5 large intervention series published since 2004, the mortality rate was less than 0.2% and serious complications were found in 0.3% to 1.0% of more than 62 000 patients who had liver biopsy (1) . Because of the availability of various noninvasive tests that have good diagnostic accuracy, liver biopsy will probably occur less frequently.
Harms are associated with the medications used to treat HCV. The most common adverse effects of antiviral regimens are fatigue, headache, and other flu-like symptoms, which occurred in as many as one half of patients in some trials. Triple therapy with protease inhibitors was associated with increased risk for hematologic events (anemia; neutropenia; and thrombocytopenia, particularly with boceprevir) and rash (telaprevir) compared with dual therapy. Although treatment-related adverse effects were common, the few serious adverse events reported in the trials were generally self-limited and typically resolved after the discontinuation of treatment (7).
Estimate of Magnitude of Net Benefit
The USPSTF concludes with moderate certainty that there is a linkage between SVR and clinical outcomes (hepatocellular carcinoma and mortality) and that the overall net benefit of screening is moderate. The evidence supporting this linkage includes consistent associations between achieving SVR and improved clinical outcomes, with most studies reporting large effect sizes, as well as evidence from studies that controlled for several confounders and found an early mortality reduction among patients with all viral genotypes who achieved SVR and are probably similar to patients detected and eligible for treatment through U.S. screening programs. In addition, evidence showed that antiviral treatment results in improved clinical outcomes. A new modeling study showed that birth-cohort screening provided nearly twice the benefit of risk-based screening.
Given the decreasing use of liver biopsy before antiviral treatment and evidence that antiviral therapy regimens have small harms, the USPSTF concludes that the net benefit of screening for HCV infection in high-risk populations with a high prevalence (injection drug users) is moderate. Populations at very high risk have a larger overall benefit from screening because of the higher prevalence of infection and greater potential for treatment benefits. Although the birth cohort has a lower prevalence of infection, the small harms of screening are outweighed by the larger benefit of receiving treatment that can prevent liverrelated morbidity and mortality. Therefore, the USPSTF concludes with moderate certainty that the net benefit of 1-time screening in adults born between 1945 and 1965 is moderate.
How Does Evidence Fit With Biological Understanding?
Chronic HCV infection is defined by the presence of HCV RNA in the blood for at least 6 months after acute infection. Chronic infection occurs in 78% of infected patients; however, the ability to accurately determine which infected patients will develop cirrhosis and which will not is limited. Many patients with chronic infection do not develop histologic evidence of liver disease or have mild liver disease, whereas others progress to cirrhosis, end-stage liver disease, or hepatocellular carcinoma. Cohort studies show that approximately 7% to 24% of persons will develop cirrhosis after 20 years of infection, with possible acceleration of cirrhosis after infection for 20 years, and up to 5% will die of liver-related complications (1) . Evidence is limited on the longer-term natural history of chronic HCV infection.
Sustained virologic response is associated with the absence of detectable serum HCV RNA, improved histologic changes, and normalization of liver aminotransferase levels. It is considered to reflect resolution of HCV infection.
Preparation of the Draft Recommendation Statement
In July 2012, after deliberation of the evidence, the USPSTF preliminarily voted for a B grade for screening for HCV in high-risk persons and a C grade for the birth cohort. In preparing the draft recommendation statement, the USPSTF considered the quality of evidence obtained from observational data, whether results from the cohort studies reflected a "screened population," and whether SVR is a sufficient proxy for long-term treatment response. These limitations of the evidence led the USPSTF to conclude with moderate certainty that the magnitude of the net benefit was at least small for the birth cohort. The different recommendations for high-risk versus birthcohort screening reflected differences in the prevalence of HCV infection in the populations and the USPSTF's certainty about net benefit.
A draft version of the recommendation statement was posted for public comment on the USPSTF Web site from 27 November to 24 December 2012. Since then, new evidence has been published by van der Meer and colleagues (12), Morgan and colleagues (13) , Kimer and colleagues (14) , and Liu and colleagues (16) and reviewed by the USPSTF. The positive association between SVR and mortality (all-cause or liver-related) reported in the cohort study by van der Meer and colleagues strengthened the This online-first article will have minor typographical differences from the final, printed version. (13) . Kimer and colleagues provided new evidence that antiviral treatment was associated with better clinical outcomes than placebo or no intervention, and the modeling study by Liu and colleagues showed that birth-cohort screening provided nearly twice the clinical benefit of risk-based screening. The USPSTF also considered that risk-based screening does not work well in identifying persons who are at increased risk for HCV infection. The USPSTF recognized that increased screening and diagnoses could lead to increased harms because not all persons will benefit from treatment. The USPSTF assessed the potential harm of overdiagnosis and determined that the harms were small given the reduced use of liver biopsy, the limited duration of antiviral therapy, and the reversibility of adverse effects with discontinuation and therapy and were balanced by the larger benefit of treatment for infected persons in the birth cohort. The new studies provided evidence that the magnitude of the net benefit in the birth cohort is moderate, not small.
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Response to Public Comments
A draft version of this recommendation statement was posted for public comment on the USPSTF Web site from 27 November to 24 December 2012. Some comments requested clarification about risk factors. Others addressed the costs of screening in the birth cohort and how HCV treatment may be inaccessible to persons without health insurance coverage. Many comments noted that risk-based screening would be a burden to clinical providers, is viewed as less effective, and may be a low priority for clinicians who see asymptomatic patients. Many comments disagreed with the USPSTF's assessment of the benefits and harms of screening for HCV in the birth cohort compared with high-risk persons.
In response to these comments, the USPSTF distinguished between established risk factors and less established risk factors in the Clinical Considerations section and added language about populations that are at risk. The USPSTF does not make recommendations on insurance coverage or assess or consider financial costs. The USPSTF also clarified how risk-based screening approaches may miss infected persons.
After the public comment period, the USPSTF considered new evidence that was published since its initial deliberation-specifically, studies by Kimer and colleagues (14) , van der Meer and colleagues (12), Liu and colleagues (16) , and Morgan and colleagues (13) . After reviewing this new evidence, the USPSTF determined that the new studies support a moderate magnitude of net benefit for the birth cohort as well as for high-risk persons.
UPDATE OF THE PREVIOUS USPSTF RECOMMENDATION
In 2004, the USPSTF recommended against screening for HCV infection in adults not at increased risk for infection (D recommendation) and found insufficient evidence to recommend for or against screening in adults at high risk (I statement). The D recommendation for average-risk persons was based on a low prevalence of HCV infection, the natural history of chronic HCV infection, a lack of direct evidence showing that screening or antiviral treatments improve important health outcomes, and the potential harms of screening. The USPSTF found insufficient evidence on the effects of screening or antiviral regimens on clinical outcomes and the link between improved intermediate and clinical outcomes to determine the balance of benefits and harms of screening (8) .
For this update, the USPSTF reviewed the indirect chain of evidence that showed the benefits of screening through improvement of the intermediate outcome of SVR after triple-regimen antiviral treatments and reductions in all-cause and liver-related mortality and hepatocellular carcinoma. The USPSTF examined the evidence and accepted with moderate certainty the association between SVR after antiviral treatments and improved clinical outcomes. The USPSTF also found adequate evidence that antiviral treatment results in improved clinical outcomes (reduction in hepatocellular carcinoma). In addition, a recent modeling study with more conservative assumptions showed that birth-cohort screening provided nearly twice the benefit of risk-based screening.
In reviewing the prevalence data on high-risk groups and the potential for reduced transmission, the USPSTF concluded that screening in high-risk persons (prevalence Ն50%) and the birth cohort (prevalence of about 3% to 4%) would result in a moderate net benefit. With regard to harms, the use of liver biopsy is decreasing and the few serious adverse events reported in the trials were self-limited and typically ended after treatment discontinuation.
On the basis of the evidence, the USPSTF changed its previous recommendations to a grade B recommendation for screening for HCV infection in persons at high risk for infection and 1-time screening for HCV infection in the 1945-1965 birth cohort.
RECOMMENDATIONS OF OTHERS
The American Association for the Study of Liver Diseases (17), the Infectious Diseases Society of America (18), and the American College of Gastroenterology (19) recommend screening in higher-risk patients. The CDC now recommends screening in high-risk patients and age cohort-based screening for HCV in all persons born between 1945 and 1965 (5) . Previous recommendations on screening for hepatitis C by the American Academy of Family Physicians, which is currently updating its recomThis online-first article will have minor typographical differences from the final, printed version. 
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